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2 ( $M$flops )
42 ICCG
2 ICCG
. (1), (2), (3)
$div(-k\nabla\phi)=f$ (1)
$\phi=0$ on $\Gamma_{1}$ : $\{x=5,0\leq y\leq 5\}$ and $\{y=5,0\leq x\leq 5\}$ (2)
$(-k\nabla\phi)\cdot n=0$ on $\Gamma_{2}$ : $\{x=0,0\leq y\leq 5\}$ and $\{y=0,0\leq x\leq }$ (3)
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ICCG 2 $10^{-6}$ $0$




$\ovalbox{\tt\small REJECT}_{\^{\text{ }ffl\prime}}^{\mathscr{O}}g\_{itffi\mathfrak{B}(C)}^{\beta j*\text{ }(A)2\iota_{1ii,[N/^{/^{\nu_{3]_{-1\text{ ^{}\prime}}^{\text{ ^{}\prime}}}}}}}l_{\sim}’*(B)[N/3]Bi2[N_{\nu^{V}}- 1$$TN_{\nu^{\nu}}/3_{a}]B_{a}^{a}i_{)^{)}}N_{3]}$
’
$[n/3]$ $n/3$ 3 $CPU$
$N_{x}=250$ $CPU$ 1 4
$N_{x}=250$ ( $N_{\epsilon}-1$ )
5 ICCG 1 $31N_{x}N_{\nu}$
32 $D$ (Mflops )
$VP-200$ (Nx–l) 4 8 $(N_{x}-1)$
(Nx–l) (4 )
78%
$VP-400E$ $VP-2400$ $(N_{x}-1)$ 8 $(N_{x}-1)$
$(N_{x}-1)$ $SX-2$
$S-820/80$ $(N_{x}$ $-1)$ 4 8 $(N_{x}-1)$







$(i,j, k)$ $N_{x},$ $N_{\nu}$ , N, $X,$ $Y,$ $Z$





. $j,$ , $l$ 1 $(i_{1},j_{1}, k_{1})$ $A_{1},$ $A_{2},$ $A_{3}$ .
$A_{1}=C_{1},\ovalbox{\tt\small REJECT}$
$A_{2}=C_{1}\cap C_{2}\cap C_{3}$ , (6)
$A_{3}=C_{1}\cap(\overline{c}_{2}\cup\overline{c}_{3})$, (7)
$C_{1},$ $C_{2},$ $C$,
$C_{1}=$ {$X|i=1$ or $j=N_{\nu}$ }, $C_{2}=$ { $X|i\neq 1$ or $j\neq 1$ }, $C_{3}=\{X|k\neq N_{l}\}$
[ ]
$j$ $A_{1}$ , $l$ 1 (il, $j_{1}$ , 1)
2 ( $i_{1}-1,j_{1}+1$ , 1) . $A_{1}$ (il, $j_{1}$ , 1)
$i\neq 1$ $j\neq N_{\nu}$ (8)
$A_{1}=\overline{C}_{1}$ (8)
$k$ $X$ $A_{1},$ $A_{2},$ $A_{3}$
$A_{2}=\overline{A_{1}\cup A_{3}}\subset\overline{A}_{1}=C_{1}$
$l$ 1 ( $i_{1},j_{1}$ , 1) 2 $(i_{2}, j_{2}, k_{2})$
$i_{1}+j_{1}=i_{2}+j_{2}-1$ $A_{2}$ (il, $j_{1}$ , 1) 1 $\neq N$ $(i, j)\neq(1,1)$
$A_{2}\subset(C_{3}\cap C_{2})$
$A_{2}\subset(C_{1}\cap C_{2}\cap C_{3})$ (9)
(9) (10)
$A_{2}=(c_{1}\cap c_{2}\cap c_{3})$ (1o)
$A_{3}$ . $A_{3}$
$A_{3}=\overline{A_{1}\cup A_{2}}=\overline{A}_{1}\cap\overline{A}_{2}\supset C_{1}\cap\overline{(C_{1}\cap C_{2}\cap C_{3})}=C_{1}\cap(\overline{C}_{2}\cup\overline{C}_{3})$
$A_{3}\supset(C_{1}\cap(\overline{C}_{2}\cup\overline{C}_{3}))$ (11)










1 N, 3 $C_{1}\cap\overline{C}_{2}n\overline{c}_{s}=\{(1, l, N_{*})\}$
$|C_{1}\cap\overline{c}_{2}\cap\overline{c}_{3}|=1$ . 2 $|c_{1}n\overline{c}_{3}|$ $B_{1}=$
{X $|i=1$ } $B_{2}=\{X|j=\underline{N_{l}}\}$ 4 .
6 $(a)C_{1}=B_{1}\cup B_{2},$ $(b)B_{1}\cap C_{3}=$ {$X|i=1$ and $=N_{l}$ }, $(c)B_{2}n\overline{c}_{3}=$ {$X|j=N_{y}$ and $k=N.$ },
$(d)B_{1}\cap B_{2}\cap\overline{C}_{3}=\{(1, N_{\nu}, N_{l})\}$ .
(15) 2 $(a)\sim(d)$
$|C_{1}\cap\overline{C}_{3}|$ $=$ $|(B_{1}\cup B_{2})\cap\overline{C}_{3}|$ $=$ $|B_{1}\cap\overline{C}_{\dot{3}}|+|B_{2}\cap\overline{C}_{3}|-|B_{1}\cap B_{2}\cap\overline{C}_{3}|$
(16)







$=$ $C_{1}\cap C_{2}\cap C_{3}$
Q. E. D.
2 $(i_{2},j_{2}, k_{2})$ 1 2
[ 21
$X$
$X^{r}=\{(i,j,$ $)|i= 1, , N_{x},j= 1, , N_{\nu}, k= 1, )N_{z}, (i,j, k)\neq(1,1,1)\}$
. $j$ , , $l$ 2 ( $i_{2},j_{2}$ , 2) $A_{1},$ $A_{2}^{c}$ $A_{3}$
$A_{1}^{\backslash }=\overline{D}_{1}$ , $A;=D_{1}\cap D_{2}\cap D_{3}$ , $A_{3}=D_{1}\cap(\overline{D}_{2}\cup\overline{D}_{3})$
$D_{1}=$ { $X$ $|i=N_{x}$ Or $j=1$ }, $D_{2}=$ { $X’|i\neq N_{x}$ Or $j\neq N_{\nu}$ }, $D_{3}=$ { $X^{*}|$ $\neq 1$ }
[ ]




(A) $j$ \langle B) $k$
$i$ $i=l-$ $-j$
1 A) $j$ 1 $A_{1}$ $i\neq 1$ $j\neq$ N,
$\triangle d_{1}$ ( 5 ) $c_{1}$





5 $\Delta d_{1}$ $\Delta d_{2}$ 6 $S$
\langle B)
[ ]
$k$ 1 $(i_{1},j_{1}, k_{1})$ 2 ( $i_{2},j_{2}$ , 2) $\Delta d_{2}$
$\Delta d_{2}=N_{\iota}N_{\nu}-1+m(N_{x}-1)$ , (20)
$m= \max(1, s-N_{x}-1)-\min(s-1, N_{\nu})$ , $s=3,4,$ $\ldots N_{x}$) $+N_{\nu}$ (21)
. .
$c_{2}=$ ( $N_{x}$ $N_{y}-2$ ) $(N_{l}-1)$ (22)
[ ]
1 (6)
($i=1$ $j=N_{\nu}$ ) $(i,j)\neq(1,1)$ $k\neq N_{\iota}$ (23)
$i,j$ $k$ $k$ $i,j$
1 ( $i,j$ , ) 2 $(i^{*})j,$ $k+1$ )
. 1 $i,j$ $S=i+j$ . 6
$l$ $i^{2}+j^{c}=S-1$
( $Y=Y_{1}U$ Y2 )
$Y=$ {$(i,j)|i=1$ or $j=N_{\nu},$ $(i,j)\neq(1,1)$ } (24)
$Y_{1}=\{Y|i=1\}$ , $Y_{2}=\{Y|j=N_{\nu}\}$ (25)
Y2
$Y_{1}=\{(1,2),(1,3), \ldots,(1,N_{\nu})\}$ , $Y_{2}=\{(1,N_{y}),(2,N_{\nu}), \ldots,(N_{x},N_{\nu})\}$ (26)
$$ $S$
$Y_{1}=\{(1, s-1)|s=3, )N_{\nu}+1\}$ , (27)
Y2 $=\{(s-N_{\nu)}N_{\nu})|s=N_{\nu}+1, .., N_{r}+N_{\nu}\}$ (28)
$Y$ $=$ $Y_{1}\cup Y_{2}$
(29)
$=$ $\{(\max(1, s-N_{\nu}),\min(s-1,N_{y}))|S=3, 4, N_{x}+N_{y}\}$ .
2 $(i,j)$ 2
$i=N_{x}$ $j’=1$ $(i)j)\neq(N_{x},N_{\nu})$ (30)
7
18
( $Y$ $=Y_{1}$ $Y_{2}^{t}$ )
$Y^{*}=$ { $(i\cdot,j^{*})|i^{c}=N_{x}$ or $j$ $=1,$ $(i’,j)\neq(N_{x)}N_{\nu})$}, (31)
$Y_{1}=\{Y|;^{z}=N_{x}\}$ , $Y_{2}=\{Y|j=1\}$ . (32)
$Y_{l}$ $Y_{2}^{-}$
$Y_{1}=\{(N_{x}, 1), (N_{\epsilon}, 2), \ldots, (N_{x}, N_{\nu}-1)\}$ (33)
$Y_{2}=\{(1,1), (2,1), \ldots, (N_{x}, 1)\}$ (34)
$s$ , $i^{t}+j=s-1$
$Y_{1}=\{(N_{x}, s-1-N_{x})|s=N_{x}+2, ..N_{x}:+N_{\nu}\}$ , (35)
$Y_{2}=\{(s-2,1)|s=3,4, .., N_{x}+2\}$ (36)
$Y_{1}$ $Y_{2}$
$Y$ $=$ $Y_{1}\cup Y_{2}^{l}$
(37)
$=$ $\{(\min(N_{x}, s-2), \max(1, s-N_{x}-1))|S=3,4, .., N_{x}+N_{\nu}\}$
1 $(i,j)$ ) 2 $(i^{c},j^{*})k+1)$ $k$
$( \max(l,s-N_{v}),$ $\min(s-1,N_{y}),$ $k)$ , (38)
$arrow(\min(N_{x)}s-2),$ $\max(1,s-N_{x}-1),$ $k+1)$ , (39)
$3\leq s\leq N_{x}+N_{\nu}$ , $1\leq k\leq N_{l}-1$ (40)
$\triangle d_{2}$ $=$ N.$N_{y}+N_{9}(j-j)+(i-i)$
$=$ $N_{x}N_{y}+N_{x}( \max(1, s-N_{x}-1)-\min(s-1, N_{\nu}))$
$+ \min(N_{x}, s-2)-\max(1, s-N_{\nu})$
(41)
$=$ $N_{\epsilon}N_{\nu}+N_{x}( \max(1, s-N_{x}-1)-\min(s-1, N_{\nu}))$
$+(s-1- \max(1, s-N_{x}-1))-(s-\min(s-1, N_{v}))$







4(a) (b) $\triangle d$ ( ) (
) ( ) ( ) ( $N_{x}=$ $N_{y}=$ ) ( $N_{x}=$ $N_{y}=$
$)$ ( $N_{x}=$ $N_{y}=$ ) ( $N_{x}=$ $N_{y}=$ )
( ) ( ) 2
4




5 4 (1), (2), (3)
$div(-k\nabla\phi)=f,$ $k=1.0,$ $f=500$ (43)
$\phi=0$ on $\Gamma_{1}$ : $\{x=5,0\leq y, z\leq 5\},$ $\{y=5,0\leq x, z\leq 5\}and\{z=5,0\leq x, y\leq 5\}$ (44)
$(-k\nabla\phi)\cdot n=0$ on $\Gamma_{2}$ : { $x=0,0\leq y$ ,z\leq $}, $\{y=0,0\leq x,z\leq 5\}and\{z=0,0\leq x,y\leq 5\}$ (45)






ICCG 2 $10^{-6}$ $0$
$\Delta X=5/(N_{x}-1),$ $\triangle Y=5/(N_{y}-1),$ $\triangle Z=5/(N_{l}-1)$ . 6
10 $(A)$ $(B)$ (Ne–1) $(c)$ $(D)$ $(N_{x}-1)$ \langle 4
) $(E)$ $(F)$ $(N_{x}-1)$ 4
$\overline{\ovalbox{\tt\small REJECT} N_{x}N_{\gamma}N_{z} }$
53 $D$
6 3 7 1 ICCG
($Mf$ lOpS) $N$ LOOp
$Mflops= \frac{41N+39N\cross Loop}{CPU\cross 10^{6}}$ (47)
$(F)$ 1.0
6 3 $D$ ( $Mflop_{S}$ )
$(F)$ $(E)$ $N_{x}-1$
8 . $(F)$ $(N_{y}-1)$ 8 .
$VP-200$ $s-820/80$ $VP-200$ $N_{x}-1$
4 $(A),$ $(B)$ $(c),$ $(D)$ $N_{x}-1$ (4 ).
$S-820/80$ $(c))(D)$ $(A),$ $(B)$ $VP-400$
$VP-2400$ $X-MP/216$ $(A)$ $(D)$ $SX-2$ $(F)$
$(A),(B)$ $(A)$ $(B)$
7
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